Green tea polyphenol EGCG reverse cisplatin resistance of A549/DDP cell line through candidate genes demethylation.
Epigallocatechin-3-gallate (EGCG), the major polyphenol in green tea, has been extensively studied as a potential demethylating agent. Our hypothesis is that EGCG could resensitize non-small-cell lung cancer (NSCLC) cells to cisplatin (DDP) through candidate genes demethylation. The A549/DDP cell line was established by continuous exposure of A549 cells to increasing concentrations of DDP. MTT, colony formation assay, flow cytometric analysis, Hoechst staining, real time-PCR, quantitative methylation-specific PCR and in vivo experiments were performed in this study. EGCG+DDP treatment significantly caused proliferation inhibition, cell cycle arrest in G1 phase, increase of apoptosis in A549/DDP cells, along with inhibition of DNA methyltransferase (DNMT) activity and histone deacetylase (HDAC) activity, reversal of hypermethylated status and downregulated expression of GAS1, TIMP4, ICAM1 and WISP2 gene in A549/DDP cells. Furthermore, pre-treatment with EGCG followed by DDP caused significant tumor inhibition in vivo. Methylation levels of GAS1, TIMP4, ICAM1 and WISP2 were decreased and their expression levels were increased in EGCG-treatment groups, but only combinatorial treatment group caused growth inhibition. In conclusion, we identified EGCG pretreatment resensitized cells to DDP, along with the demethylation and restoration of expression of candidate genes.